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3: A great Circle divides the or Globe into two e- 
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The two Lyes being givin o find the ; 
As the Radius to the Cofine of one of he . 
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One of the Legs and an ele oppoſite racy — gives, 10 

find the other Oblique Angle. 
As Sine Complement of the given Leg is ro the Nadin | 
So is the Sine Comple art to the Sine 
of the Angle required. FIDE = 
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of the Angle required. 
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To che Sine of half their Differences 
$0 is the Tangent of half · the interjacent ſide, 
Tuo che Tangent of half the Difference edge des 
7 165 3 Again, As the Co- ſine of half Sum of the angles. 
5 To the Tangent of half the iiterhieent nde; ö 
So the Co- ſine of half their Difference, -* c 
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ngles, Then find rhe third ſide by the fol bene oh 
| As Side of half the Aiferctice of the angles 
ao gebt of half the difference of che ſides 8 
80 che She of half the Sum of thoſe 123. 55 4 
BE half. e fide eee = 5 e 
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Sine D 4 E * - | e e 

ADE, 45 Too. pact. l 90 | 
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Firſt, find the Arenen co the other: angle by the fi in 
aſc, and then we I angles and their oppoſ as 
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As the Co-fine the difference of th ſides. 
To the Tangent of half the Sum of rhe angles 
So the Co-fine of half the Sum of the ſides, 
To the Co · tangent of half the contained "fs ie 
01 thus; As the Sine of half the difference ofthe ſides, 
To the Sine of half their um; 
So is the Tangent of half the difference of the angles, 
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e of Latitude. 
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To the difference of Latitude. to the Dep. from tht Meni 
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Thus may yo do for any other Point of the compaſs, md 
the Table be made for each quarter of a Point, which | 
ay be done by the ſecond. Caſe of Plain Sailing, and the Rults 

o 1 fire the Table; then may the difference of Latitude and me- 
erenqdional diſtance be found for every quarter of a Rumb, and 
be of good uſe in Plain Sailing, when other Tables. and 
ſtruments are wanting, to them that underſtand ſomething 
Arichmetick ; for whoſe ſake I add another Table and 

e manner of making it, whereby any ſingle Courſe, or a 
raverſe may be wrought, to a quarter of a Point of the 
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The manner of reſolving {Traverſe 1 is thus; ; ft ſer de 
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ple following. 
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1 re 41.1 ; the Courſe and diſtance may be found by t 
5 6h Ceſe of Plain Sailing thus, 


ce ati Operation is is as followeth, 


0 5 the diff. Latitude 122.2—C0. ar.— Lil 2 292 


Is to :be Radius 1 — — 1 il. 9000 
Sight depertur:—-41. 1 . 4.613840 


To the T. of the Courſe 18 d. 35 n. — W 526710 
And becauſethe diff. Lat. is Southerly, and the departure 


3 i 


'F Eaſterly; therefore the Courſe is South 18 d. 35 m. * | 


= ors. by - KY 26-7 Baan M 
Por che diſtance, the opere followeth. 


| ; 4. the S. of the Courſe 18 d. 35 n. — co. ar. — 
IS 7s to the — I. | TT 613841! 
31 So ws the N — — = — 10. ©OOCEN 


43 $o tharthi Traverſe confiſting of 6 Courſes, W N reſol 


#7 1 5 | 4. £4 a, >= 
into one Courſe is 8. by E. 2 3; 2 che  diffance 7 
n che firſt place is 129 minutes, in like manner do fe 2. 


darture from the Meridian for each ſeveral Courſe by he 
Caſe To Plain —— which you muſt collect into a Table 
before, and „. foregoing directions you 
plye the Tewel, b. bur more Labour chan chain che ny” 


e uſed. _ 
hus much for a Traveaſe, the next in 4a in ta 


ling, as diſtinct from Plain Sailing, and that by ſome con- 
ted Prerenders, (Lo term them Teachers of) the 


ſt uſeful in Navigation, yet 


Oblique Triangle may be in Plain Sailing. 
Prob. IX. Plate III. Figure III. 


t | yet two Ports lie North and South, azd 4 Ship as From thi 
' Worthermoſt S. E. 68 leagues; atother from the jab rho 
. E. by.N.. till ſhe meet the fir 1 
| of theſe Ports, and the ſecond Sbip's diſtance run 
In the Triangle BCD, Plate III. Figure nm. 
B repreſent the nort 


. 8 5 * 3 
120200 BD the fi 
00 C D the ſecond — Y Ship's Coure and Diſtance, | 


che place where the Ships meet. 


ME. is 4 Points from BC ſouth. 
E. by N. Is 3 Points from CB north. 


o degrees. 


hat here is given all the Angles and one e find the 
er 2 ſides, which by Ca I. of Oblique 1150 


raverfe': Or yon may find rhe difference of Latitudeand - 


. r 7 > 
bs. 4 A 
N > 


in Sailing in an Oblique Triangle, vulgarly called Wt - 


thematicks, but it's their vu gar Error. Amtalthe it hed . 1 
hall not wholly paſs ir by, 
add a few. Problems to inform the Learners of 8 1 


1 deans Fe Aike - 


hen 1. The Angle CBD is 4 Points or 45 d. becauſe B » 1 
M2. The Angle CBD is 3 Points or 33d. 45m. becauſe cp 1 


3. Then the Angle B DC is 9 Potts or 101 d. T m. be | 
ſe the 3 Angles of oy: — Triangle is 16 roints or A 


1 4. The fide BD is 68 leagues the firſt Shi ps diſtance nuns þ 

«15 chus. C | 
| 2A 

2 11 | N f - . | 1+ For - } | 


" News 10 „0 we n "win, dad 8 
1080 f. the e is 78, 4. 3s m. N 7 2 als 
3% Sine of 191 4 IgM. *- a a 

54005 For CO che ſecond. Ship ” b 
As che Sine of che angle BC1 39 45 m. co. ar. 0,258 
Is to the fide. BD.. _ * W 83250 
bois che Sine of che angle GRD 8.434. dom. 9.84041 
8 To the fide 9 192 53 parts=<— Xx. 925 
. ELY i v4 3 . 447 San 
We | Prob. X. Plete III. Figure IVW. 

oF jy IR gur M. E and S. U. "and a "Ship 1 5 
WW thermoft E S. E. 45 leagues, another ſrom the northermaſ n Bre 
72 Jeaguts ſoutberly, and then nirts the firſt > 1 N 0th 
Conſe Per'2 by the laſt, and the diſtance of the Fonts? b th 


In the Triangle B C D, Plate III. ae W. Fb th 
Ler B repreſent the ſouthermoſt” tp ort. 8 
the northermoſtt 537 21:9 Then. 


Dd veſt ee Cost and diſtmc. Hate 2 | BK 
D the place where the Ships meet. | | 1-3. Bc 


Then 1. For as much as BC, N. E. is 6 Poldts f Kom 
1A E. S. E. therefore the angle CBD is 6 Points or 67 d. 
2. The fide BD 4 leagues is the firſt Ship's diſtance" 10 
and the ſide CD 72 leagues is the ſecond Ship's diſtance. 
4 Here is 2 Sides and an Angle oppoſite given, to find! 
1 other parts of the Triangle, which is perform d by Ca 
_ of Oblique Triangles; thus, 

I. For BCD'the 24 Ship's Courſe from S. W. the Op perarion 
1 As the ſide C0. 52 leagues co. ar. Er 
10s co the Sine of the angle 8 30m. — 9.96561 
So is the fide BD 45 leagues 1532 


'. Fo " Sine of the angle BCD 33 d. 16 3 76145 


3 


. For 
TATIO! 


> BC 
CD. 
2 of B 
of B 


— 1 4 * 
0 . 2 4 ag mY uy 


of P his Se 
E 190 ws 1. Kepa 4 es 2 
, t 945 
e bs, a Sp fen ig D ores 185 


{34 161 FIR G 


For BC the diſt nce of de 2 Ports, the 
be. Sine of thi Angle CB 874. zom. co. ar; « 
2 le 0 


Tf ohe Side CD 

Fe dhe sine of the angle B Dc 1 

8 alſo ö | 

x, - 28 he fide BU ime = om 76 leagues 

in l e chat the diſtance of, the 00 Ne 76 1. 

3 Prob. xl. Flite UL; Figure v. 

404 TR Shi þ ſails &. SW, 5 ot ite, . 8. TY A 
535 2&5 1 I demand MT ſe and * from the ol | 
* ah ace of Departine ? ? | ett 1 3 357 
oh 1ncheTriabgleBcD, Plate _ rere Va 0 BY 3 
raft ff B repreſent the Place departed from. IT 


mand | 5 firſt Courſe and Diſtance, &. S. W. 50 leagues. 


Fb che ſecond Courſe and Diſtance,” E. S. K. 4. E. e 4 
$ | 1 


b the Courſe and Den from rhe = pike of 1 
2 departing 


Ihen 1. For as much as C'B, N. N. E. is 77 « Poli from 
E. s. E. ZE. therefore che Angle BCD i is 72 Pains, or bo 
l. 23m. And, 58 
I. being 50 leagues, allo cp 35 leagues, here is 2 fides 
frost! their contained Angle given, to find the other parts of 
d. 30 Triangle, which may be found by Caſt UE of Oblique 4 
ce fal ele, as followeth. | . 


find A rarion is thus. 

> BC 80. From the 3 W — iso oo! 
CD---—— 33. Subtract the Angle BCD 
of BCB 85. 85. Reſt. ſum of Ang. CBD & BBC 370 
.of BCKED 1; 15. The + ſum of Ang. CBD & BB 47 "4 


For the Angle CBDthe Ship's Courſe from 8. 5. W. the 1 


=-84* 23/ 


Wy „ Fob * "Y 


e ban of eee 1.50 
l of BC and CD— $ ——1.176 
So is che Tang. of! um ef CODE 556 7218 


. To the Tang, of = diff. of CBD & 1 
Subtracted is the A — 36* 47%, or 
from S. S. W. . makes * * E. +. L. for. the 


. For the Sti p's. diſtance BD, the — i] 
4 the Sine of the Angle CBD— 36d. 4m. co. ar. o. aa 1 
Is to the Side C0 — 5 leagues-——- 1.3% 446 
Fo is the Sine of the angle BC DG. 23m.—— 2 


1 BD the Ship's diſt, —58 1.2 parts 7174 


S Prob. XII. Plate 1 Figüre vl. 


"I Suppoſe 4 Ship ſeils . E. g0 leugues;* then — = 
leagues; and then forced 14 by foul Weather 105 leaf 

the Place from whenct ſhe ＋ fald* of, SIS. 50 

. and ber laft Come back? _ 


In the Triangle Ac p, Plate Ut. F ö 0 
repreſent the Place firſt ited from ann be: 4 
12 the firſt Courſe and Diſtance, N. E. 30 leagues. 
n the ſecond Courſe and Diſtance fourh erty on 79 
D the laſt Courſe and Diſtance back to 0 
hence ſhe firſt ſailed, 105 leagues, | | BH 
5 Tees, for as much as here are 3 ſides given, to f 
= Angles, they may be found by. Cale IV. of "Giga 
q ns e | 
i The fide CD is —<———8g; 
The fide AC 0 
Added, their Sum is- | 
FS. Subtracted, their difference is- 33 4 
As the greateſt fide A D — 10s o. ar. 7.970 
1 to the Sum of the 2 leſſer CD & AC 135 u——2 2.1308 
= Soisthedifference of CD and AC— 35 —-1.544 
rb. of AD ——— ——45-—— 77.668 
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3 _ * 8 . - — on 
= Lo * * 5 * 1 * 
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7 —_— 1 
This! Jh bei 6 {Dink | 
Ne ee ee will fal in th = 
ddle of the Rema inder, and ſo re ' S | 


D 


pled: Triangles ABC, D. 185 1 rep 50 J0 * 


Thus the greater ſide Ah bei 
Tue part td be . is 2055 


fe remains AF— 5 


* * 4 * >. 
I 
4 Is 4 


As 
_— * "mn 3 


+ » 


"The t, To the Ke ages Triangle 3 AT 
eee, — 30 leag. co. ar- 8. 3010308: * 
o the Radius . i00οοο˖,ẽ gn, 

is che part AB — 70 leag. — 2 214 


the Sine of the Angle ACB— 36. d. 32 m. g, 55 
hich ſubtract from Iago d. o f, e 


The Remainder is CAD 33 d. od m. or 45 pode 

m N. E. to the Eaſtward, which makes E. by S. I E. from” 
e vine? by N. W. from D eo which is ine 

MES to the Place "firſt fem. 


and 2, In the right: angled Triangle ed. 


he ae CD . — 85 lag. £0, ar.—g. Rs 11 


o the R:dius —= =—— 1 0;000000 
is che part ——— 75 lesg. 1.89 $2613 


the Sine of the Angle B 61.d. 6. m. 179.9 642 
Which ſubtract from — FP d. 3 m. 8 ki £ 15 


e Remainder js. Abc 28 d. 04 w. or 22 points 
W. by N. 2 W. to the Northoard, which makes N. u. 

. from D to C, and 8. EA E. from C to. E whicn is 
Sipsſecond Courſe, - So oo 92 77 N 
ight add. many Qui ions in an Oblique Triangle 198 
4 all the kinds of them, dywhich — cy may  beire- 

. I will only add one for Diverſion, Tee - 
855 the Plan Chart, and in a right-angled Triangle, 
omerhing vorger than any 3 ir, 35 to rhe hates 2 
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| * W : | * 
8 S NE "A e 
1 A * "- Nn * 
* A wes 7 9 he $0447 » ok 
F. a0 5 
W = 1 „ "ah LA _ 
* 155. > * 
| 40 85 4 ehe 
0 ; 54 


Drs: "A Wager was hid, and Fee do we. Ahe 


ter gave hi; Auſwer, witch neither proof nor manner of work 
itz only ſaying, it was fo much; upon which 1 told hi 
: / that $15.0 nor. © at litze; and withal, advifing him to ny 
; © hikAnine by s Demonſtration, or ar aſthe Rule he * 
i by3 he inſiſted on His Anſwer to be true, and defiredy 
1 Then I reſoluetd_the. Queſtion by: Arithmetic 
7 — el The em, compaſed according to the Vn 
pico 3 told him. oy Anſwer” 1 Ly 


Rd 'Teathet; 
hower ee fell rol 
of Fall 1 2 ns e e 


8 much Aifficulry i in it, neun 
r for the help ic affords to any thing here 
may ſerve for a Rebe unto young Pretenders to ch 
maticle, whe boaſt of outdbing cheir e when 
* come ſhorr of meer Learners. 


"Er wi propounded ache Words | loving 


111 


bur mot 


„ 


HO prob. XIII. | 
a oe a mu bol 150 feet-high, a 
alls 40 feet frow the lower ty 
thof. the piece broak ef? wr bat, 
iche Triangle CBD, Plare nt, F jure V. 
Let Bh rep prefenc the May. Pole 150 feet high 

i © Ades gee where ir real ce piece ale 


5 ” 
» . wb vo > 4% 


744 ” 
* 


* 


_ I. n 
2. BC=40==e. . 

eie A Then AB—b= ba? 
ud — 1 bb—2 Abe panel 243 


he Fiete brock 2 


The of the Aline" of hs oi E © 
ole pare of the lower-ead dividec 97 425 ſts height; ; 
hoſe Quotient add to half es Height, gives the ng one # 
iece broak off. 

Example. The diſtance its top end e eee end 
„being ſquared is 1680, and then divided by twice-itt 
ight 30 a; NR is-52, and added to half the _ 

57 80% for the piece broak off: Which our yt 

Wan (aforeſaid) afſerred to be g; I 0r-82. . 
This Problem may be applied to Plain Sailing, cus. 


Alf ne South and the Laſt, tillche Sung 
E 

| jan 

2 80 _ Rane un an d difference of Li- 


2 


In the foteſaid Triangle cb, plate wt, fig vit. | 


BD repreſents the Sur of the diſtance add diff Latirude' | 
| 150. Leagues. 


, which! is equal to DA. 
— 


"Of Þ, Plain „ Sling. 


S + EW | ce equal to Ab, theref6re 
# (TD: is. qual dc * -avgle AC, and | nely t * np | 
ie b dende tothe angle FHC; and the angle 'BDCY — 
be found by Poe: and mo ETON ITE en ? 
15 „ n e 4 
As the fide BD — mn —— : 0 Jeag, co. ar 122300 

Is tothe fide: BC. — 1.6020 
© Sogs the Radius ———— —-——10 ocoo 


I Fo the Tang. of the angle 25644 n 9:4 425 
which being doubled * -—- "29 d. 52m. the 1 
4 the Ships Ccurſe. ſourh ly, 088.8. E. 4K a 


And by the Theorem before 180 the e of che 
| oe 40 l 1600. which divide by 300 twice he Su 
| the diſtance and difference of Latitude, rhe Guorient 37 
ded to gr many from 75 3 of: mee — Ing 
q ance and qi crence of Latitude, or the diſt 
run, and 69. 93. : for che difference: 5 1275 Laritude. Wich 
Lectelade Saitibg. by che Plat, chef! Suk ae bes ag] 
6 bert Incrder, and Is as follows.” PO” — 


5 chez l _ + 2 HE be A enn 
2 14 P. 4 353 10 Bar 

2 A „ ic ee Eran: 
Aercatorf e ne ved EG Mer * 0 


3 . 
: 5 
nt te; n 
— — 
Nn 12 7 5 8 
- J * * 1 
* * L . * 8 * 


Salling SS f 4 
$ 7.4 5 4 . N f Nane 14 2 1 1 
. 5 3 8&5 4 as * a 1 1 * 1 3 * Y 
hd 8 — 4 7 * - WF. 1 * . „ J 
1 E ? s - = 


» 


* eue © vill he e Table of Maridl 
II Parts; Which I have taken out of Mr. Wright's TY 
| rv every tenth minute of Latitude, agcounting it in MIR 
lit ares of che Equinoctial. the better to avoid” Trac Z 
as he und Mr, Norwood have deſigned i 1. which * inn 
towards the end of this Book. {ITO : a5 F 


D Prob.I. Te: find the Meridional differnce. of lune. or th 


 Jerence of Latitude in Meridional $a 12:19] ol 1 
Firſt, If one place be under the Rial and rhe | 
in Norch or South Latitude, the Wedel Parts ( 
Table of Meridional et annie Nis E | 


1 7 A . 
FA ” * #44 * we £6 4 v 


2d K 
— Sal? —_ 


N 
. . 82 
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£36 8 
AN Warn e f 
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I EIT: W 


* 
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: e — . et VVV 2 


tr Lge 5 
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4 F 


5 Wan n ? % 
N k „ 12k Mn F A "£26 7 OY 
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W. 


rr oy = Ha 


— 


7 „ 


(2 
8 ge N . N 


7 e 
* 43 4L£ n 


TROY < Cortes 


* * 
9 
Pats.” $ 


. o 4 brtente 37 d N 2 
orth, che other Ties the Equinoctial, I demidd: the dit. 4 
ent Lati ude in Meridional e A ov nie e 
CTT 
ns is death hl Tae ©. 
Secondly, If rwo place: he bbch in North, qr boch jd Sold 
titude, ſubtract rhe meridional parts of the leſs . {.\ricafe -Mf 
m-thoſe'of* the re nber the PEG, is, he eric an 
f, Latitude. WE "1 9 FI 7 W736 2 5 * — 
TY e 6 -Shhathpts-r. fey BY 19233 Pires. ; 
One place in the Latituds 37. 4. 20%. Worth _ 22% 
The other in the Latitude 17 10 Ve 


The ni dior a diff Latitade 
Ba 2. 


On: plact in the Latitude 45d. 56 mn. South -- — — 
Wh: other in the Entitude 29 17 South 


The Meridional iff. ) Lai eude — — — 127 


Pp, ge "_ 


Thirdly, If of the two places the one h ave North Latitude, 
ocker South, ad i the Meridional parts of e ali 'Latimde 
2 Sum! is the diff. PIO 7 parns” | 


* place in the Latitu i- 42 . 10 m. South . : 
The other in the Latitude I. Fr 


be Meridional diff. Latitude ———— PEI | 
prob. II. plate 1 Trim: I. ESR N 


— % 
6s CST ”®. a 


8 pay toe difference of Loygitude E a. rap, A 
aces being, given, to find the Courſe 42d Di lane. 


dm' t Ache Lizard i in the Latitude 50 deg, Narth, and 05 | 
Barbadoe in the Latitude 13 deg. 12 min. North, the 
dende of JR 54 d. 57 m. MO 8 Tdeman. the | 
re ah] Diſt mce. =. ao es 
ho riangle Abc, 2X 3 | DS I 0 1 i J.. 
ere its the W diff :ence of dne "3 
D 3 dec 


" Jad 227 I 1 p 15 

- AB repreſents the Meri eee. 
© BC the difference of Longichde. 15 2 The 
Ac the Angle of the Courſe. 83 5 


” ACE the Complement of t the en. 
This being underſipod, the Proportions | are the * 


10 the Doctrine of Plain right- angled Triangles. |, _ 
ture 1 of Longitude N ro Minures 1 = wh 4 
3 To ud * Mrridioudl ana of Latitude the 4 


vB . Pat 
On Mate in the anger go d. oo m. ſho ome 
The other in the. Latitude 13 12—- Veh — 29 
1 Lait 3 — 20 
5 The tion. . Fon the Course 
4. Mevidiondl diff. Lat. 2675 3 Nr, e 2422257 
3 — . 1 doo ooo 
8715 tht diff.of Longitude 7295 .. —— 2. 5181155 
2 Tangen Courſe go deg! 37 in.. 10. 9055 
4 LE Courſe i is South-Weſt, half Weſt, | For A dias 
3 8 Uu. 50 d. oO m. > 1] | 
S wt 

F proper Dif. Lati——36 48 which is 1 min. 
As 8. C. of the Courſe 39 £03. one 9.799339 
' To Proper dif. Latitudt---2208 min. -—— 3: 343999 
1 So 1 Radi s eee 


J the diſtance ——-350s min. 


8 Prob. III. Plate 1. Triang. IL _ 


: Both bann, and the Courſe givin, to find rhe Di 7 n 
3 of Longitude, e 


1 
3 ; 


383 
WI 


of Mercator - Sailing. 


Krampe. 1 Ship ſails from the Mn, ch 
eg. Norch ae de der der 13 deg 1 4 
forth, hex Courſe Sout so deg. 37 mY or 
af . Weſterly; I OE EO 554 
ference of rude. OO b. 4 4 5 
The proper dil Lace 8 3208 min. e 
The Meridional diff. 8 0 
For the Dima Pine I. Tring: u. 
Sr of of the Courſt 59 d. nere 9.799394 
the differ, Lathe. 2209 n. 1557 
15 Rudin! 8 —_ | F * 2 mY -I9, 4 
the aten fe — — . $446597 
For the difference of * Longitude. Pie I. Triang. II. 
. 3 I 16,990886 ' 
 Meridional Diff, Latit, 2675 m. — „ 735 «4273238 3 
3T, Conſe . 50 d. 37 n. 2 308556 
tb A 2 3297 n. . N $18 1799 


þ Latiendes wy thy Di 7 Jy given, to. | fl the C coup py 
On Difference of Longitude. 
Eranple, A'Ship' fails. from the Lake. 30 FRY North 
os min. until L 13 d. * North 
emand the Courſe and difference of Longi irude· 15 3 5 


The Meridional difference of Latitude 1 * 2 ow 
The e (roger difference of Latitude is 2208 Vat 


e ow 


| The Operation. 3 
For the Courſe. Plate 4 Tü "> Fee: 
the diſtance 3505 mis. enn 8446886 4 


Radius eee — — ——— 100000000. 
x the difference of Latitude 29907 Mil —-—31$439991 


in! Comp, Canſe—39 d. 31. — 0 — + 78er 
94 1 


1 * 8 
wm 
- 
* 
- 
- 


Mercato 2 SalEng. | 
4 X x of Longirude. Hate J. Triang 11 nit. 
eee — Loe 10 
= the Mera Ai. Lat. 2675 1 . . 3427 427325 
8045s F:-Colſe-$0 d. 8) m. — ind ——i6.090846 
"00 the difference of Longitude 3257. 1. in 


Prob. V. Plate I. Tring, v. 
ore Latitude, the 2 and difference of Longitude being ginn 
#d find tbe other Latitude aud the Liſtance.” | 


Example. AShip fails S. W. 30 d. 3 m. or S. W. half 
been more weſterly from rhe Lat. 50 d. N,. un: iſ the di 
of Longit. be 3297 m. I demand tlie biker Lat. and Diſt; 


: * * 
0 — 1 
© ng 1 


ration, For the other Latitude. 1 . | 
AT, Cowfe rap 67 min. _ - — Log. 8 2 
10 difference of. Longitude 3297 ah —<—<—Z ol F 4 
So 18 Radi us. — — — — io ocooo a 
" Tote Mend, ap. Lat. 2675 Mit 3.4 272608 Lat 
th 


M. Pol 
The Merid. Darts 8 to 5 30 d. N. are 3 
From which ſubtract Meridional diff. Lat. —— Wen 
There remains Meridional part I 


4 - Againſt which in the Table of Merid, parts is Ls. 33 
| 12 m. which is the Latitude of rhe place North. 

For the diſtance, Plate I. Triang, 1 IV. ir. dep 

The proper difference of Latitude is 2208 Din, * © Wide 1 

As Sine Comp. Courſe 394. 3 mM. —— Log. 9.7995 

To the diff. of Latitude 2208 # — — 3.3439 

So is Radius oP INT am FO.©OO0M 


To the fiance 3505 Ku. _—_—y 5440 
| Prob. VI. plate I, Triang. MP 
Oh Latitude, the Courſe und Diſtance given, to find the 
©... Latituds and difference of Longitude, +: 
| Example, A Ship being in the Latitude 5 d. North, | 


W. go d. 3 m. or S. W. half W. and ſomewhat We 
| Jy 3505 m. 1 demand the other Laticude and D: ere 


| 


kongicude. , oh 
4. 2 * . ö | | 


1 


Radius === a 

hy diſt ance 3505 nin. 
#8 C.Courſt 39 d. 3 m.— e 7253394 
the proper difference of Latitude 2208 min. . 


eother Latitude is 13 deg. 12 min. North. 
The Meridional diff. Lat. is 2675 min. e 


for che difference of Longicude. : Plate I. DL v. 


Radius — moet ms e — — 
phe be Merid. diß. Lat. 2675 nin. 3473238 
T. Couſe 50 d. 35 .. ĩł⸗æõ 19.8908 560 


the diff. of Longit uli 3297 min, — n : 


Prob. VII. plate I. Triang. V. 


cata and Departure from the Meridian eri to fl 
the Courſe, Diſtance, and Difference of Longitude. © 


Krampe. A Ship fails from che Latitude of 30 d. North,” 
ween the South and the Weſt, till ſhe be in ol Latitude of 
d. 12 m. North, and her Dep-rrure irom the Meridian 
n is 2721 min. Idemand the Courſe, — * 
nce of Longitude?? : 
ir, departed from od co m. N. Meridional Parts 3478 
tude now in ——13 d. 12 m. N. Meridional Par 3 799 
rence of Lati.—35 48 — — Merid. d. f. nnen 
OS TTy 69 23 1 I ; 
Minutes 5208 OB TO IRS, 


1. For the Courſe the Cannon is. : 3 


ne diff. Latitude 2208 min, 1 ay, 6.6 6οο 
the departure — 27 21 min. —— 304347283 
ps the Radius — — — —— 10.5006006 


be T. of the Ho 50 d. 58 15.—.— 1.88754 
ierefore the Courle 158. W. by W. 2 W. neateſt-. 


* = 


— 


ib —. 6.05696 


n 27486 


P—_— TY 
N 


Foo to | 
Zo is the Merid. dif, 8 


wee ee 26 e e 
- 'Orthiei®terence 6 Link 


* 


e e 8 ob TLurkullez 
80 WING — of che Cee * difference 
| Long 1 8 

As che Sine Complement * ace isto the Meridi 
gol Latitude; 
is che Sine ef the Court, to the aloe) 
| grade. OOO" 
ene of the tourte 
+ ridionsl difference of . 
ac "ro the deer legte, 
N n I 
As the Sine Complemene of the middle Latirade, | 
| de jordexteparnre rom the Meridia, eG 1 TT 
| cf-Lopgicude. | ER EIT 
Vote; The middle Latitude is | found" by adding boch Lav 
tudes together, os GL hy half thereof, As for Exam 
ple in this VII Prob. 5 
Latitude d. rted from is 16 — —d god og 
Latitude p is now in- — — — d. 14 
Their Sum is — — — — 53. 1 


* — 


The g ĩ is the middle Latirude—— — — » 0 
Subtract from 9 — 90 * 2 


Compl of middle Latitude . oF k 150 


x * 


„ — » 


3 
45 
LET 
* I 


* * 25 


— being cio, to fads the as - 


8 ney 0 4 425 hs COME SY —u—ͤ— wh 
ws; * * . 


* 


r 
N 


py _ 
{A 12s 444 yo 


— 


9 - 
* 25 5 
ep 


4 a ” 
n 22 N 


tc. aan. 2 — — ITE 


bis Fat LOA, , i 


r 


8 ö 18 08 
xample. A Sn pf. Ang d 
Longirade 4 — mi. J 


* 3 Co 4 oy | * | A 


* 


Nau 


— 


2 


-—_ 


= 


Xt 


e 


P 
er — 


* n 


2 8 UT NIE 9 

os, Den 

3 ol Srihugy for ud 

ep heir Courſe near this Arch, urs e cu 

e from it by ſome conyeniences of Winds and So 

7 Bees est. ain, r lake a bre 

E ee or elſe they are forcec rd this Courſe byg 
Winds, or Incerpaſigion-of ſome ' Headlands 8 
at their heſt w way it co kgep their Account, by: 

| . "Rules, *Only hwing ron 2 


ny times the nearer way to ſe 


| 'a 
% | * : 


4 


. | than if 3 you 1825 Hem llel 1 8 We 
| | hound Cao 10 8 ſame Parallel, W 


. 


2 irude Weſterly is 47 d. Ide 
dre iſtiace in e Arch of 481 
FER 


8 e e che Keen. ah 
Cr I e pa ling wer Both: 1 aces... 9 
I rr hae Da e 1 of A, Ads the 

5 E. * — 547. Lade of ank 


17 
* 
Ta 


<; 
£30 7 
I 7 | 
"OW 
-- 
GT th. f 


LF 
oy 
* 


W - 
* By 5 


"a . 1 


2 
ä - 


= Vo 
* Sw 
ak I 


* 
r 
=y 


TINS A; 


Cob oes 40 aw <<<. 2. 
> [2.50 9 1 PE OT 


to nr 
+ SER: 8 8 


1 2 3 
1 


» th £5 


1 
wee F 


” * * 
ed sf 
W 


. DP hs 


: 


an 


* 


* arg . 1 


E 


. en er er rn obo 
* N 


= 
ER 


2 N 3 . 
* „ ? 3 | mo hs GE 6 


* 1 N 7 


2 


3 


2 


z* 
n 
— 


* 


* * "A 4 > 
1 


" 1 85 


8 
#5 4 


LIPS AT Baba 


* 


n 
7 a - 6 


*h W124 


11 
* 1 


Wer * "3 


222 


* 


: * : Aa. 1 
en 

„ 
* 


* F 


* 18. 8 ene xg — 
1 "at. fe - : F 1 ” 8 N | 


* i N f 1 : , a , | ; 4 — f Tv... 2 . 4 -4* 1 FX 16 : | 
, r K ot 8 r . 1 AN 0 ' A ae "7 1 he ** * 
: 8 * £ 5 


* wy - - 0 
72 7 x 
; e 
, e 


1 
6 L Fra 


e e 
Po 5 bt 445/35 5b" Tilt Tit oY? Thi” 
wok r 05. of 85 nA > S 


- +. BYE. 
4 3 4 - 1 
4 a3. 2 op 
N 7 1 — 3 * >. 
5 . EP 1 ** 
* 4 4 


\ 8 e 0 


£ 


13425 * rs 


PETATION. 2 5 F 
fird the Anples of Poſition BAD and B ED. Spit LY 
Oblique-atgled-Triangle, ADE is re 
Riphr-angled Triangles Ab D and EBD (by a 


rpendicu: ar D ) the. Sides and Angle s being e. lt; 15 | 4 
14 in either Ire there is given the Hy _ _ 
ie Ang e ee EAT | gayle | 1 3 
In the Triangle ABD. - os: 0779 > G 4 
C.ADB, T. 66 d. 30 u. 108 10 31 
| 7 N —— des 
5. C. 0, 8. 30 4,00 * ee — C 2842840 
CG BAD, ＋. 18 25 — 2 211 IN Fes 9 5225958 


e Coniplement is 9 1 de; 335 mm. the * of . 
A, wh 2. To nd the Diſtance AE. 


* 


In the Triangle ABD. 15 Fl 


+ "WO 
Y 1 * > 


> »; K. 


* 


* 


* 7 


2 


. 
* 
7 
* bh 
b 5 
= — 
2 
* 
A 
0 1 
" 5 2 I * 
* & 
. * 
* 1 »Y 
Ko a * 
— 6 * 
—2 a x 
. {4 
6. x 
130 
q * 
* £5 
x, 
* = 1 1 þ 
bs * ; k 
27 
"7 
x: 
* 


«a 


$, ADB 23 _ 


s©- 


— 2 42" or 1 mip. their d 
Fra i FH #4: TT 


Me wits Y | PR 2 


1 


fad; the Eatitudes bj which the Arch ſhall natal? 2 
160% Longitade from A, repreſtativg the faſt ra 


„ f — 1 * » 
. 1 
1 „„ 0 * * "© ** * 
* 
7 


E 
| 


a wag 
CT | % 24. 


4 


- 


5 


* 
. 


CET] 


4 TH rt x 


1.05 30| To NC. BD 52 d. San 


1 Ir 30 '$0 5s $.C.aDB71 30. . 


3 — 
2 * 


Abc oo, 500097] Aﬀer hwy manier are 
2 30 8 Leritudes Points c 
22 00 31 —fu Table. oh 
813 00_, 32 0 
f 20 00 32 22 


3 25 09 32 
30 0 32 E to 
1 51 [So to ſind che and Dil 
Sr 14 there in given boch Laric: 50 N. 
14 30 24 $69NL- And the difference of 


da 744. Gam, Neth Wehery— ; 
F or the Diſtance Aa. n Inn | 
. C. if the Cauſy 46 dtertes 11 Minates e 


te deference of Lindt c minutes — _y — —1. 7491880 1 5 
hr diſtance 200 minutes from A to . — 3555557 


ter the fame. manner you will find the a DiF 
Ky, De. ai hey Nee n the! 


A f 


Zo 
4 8 * — 1 5 
; : 


" % 
* 
n * * * 
. \ 4 
5 * % — 
# #. * 1 4 . 8 
« 
£ . 9 * 3 5 4 
1 4 3 
" = «» © — 


110 1 
mat6 c 
* eto e 


" POT 


tin regard moſt of he Courſes Move fomnFare- 6 near 


eſt, you may ſail w. N. W. 917 min. 8 ou are in 
Ke 55 d. 3 Nor ch, and then W 4 | 
7 you wit arrive at your Port. 


ter your den Ne mas is oonſi· 


le, i in reſſ -of the benefic of Obſer vation; 3 beſides 
Warce is but 32 min, mare chan chat of a gteag Circle, . 
and 


i 


1 — 
* 

+ : dA \ 

4 Su. 3 
” 2 : - IR 
* * * * * 
— £ 8 ©.» 1 Y 5 * LY 0 4 od 

* ' p & 4 $6" RE TN 

* > 5 4 — — 

85 1 & > * * 

r * * 
* * 5 — > : os »; 
= 4 . q 
5 , * 2 4 0 0 
r — 
— . _ - 22 . — - —_— 
l . 8 
2 2 > a ie ma — \ \ 
=" ** 2 * 
5 ” = : 


— 


my 


* 
— 0 y 
4 1 * . 
ok " 1 * * "= 
. bs 8 FF" 
* oo — ro 4 . oc Tp. Pr „L 
— — 2 + oy ; = — = — : 
8 . 7 


2 HAY ee ů —— - ew - 
= 72 4 ® "a 


8 


. # 
* uſp, bot; 
8 1 * 
| SY N — 


8 


2 85 28 ok fe 5 F; 


He ns 2h 8 1 
ane! * ** e, *S l 41 2 
Fl 


- * % 24 N 5 * 
1. N03 x. N 3 1 S 
* 2 - 


i Ace” Def 2 itions. "oy 


2 


| 1385 ble ef eee IF 
vens, diametrically ä e to one . 
in our Hemiſphere, called the North or At 
. bored uch therLetrer P, 1 ſeen of w 
the lower Hemiſphere, called the Sourh South ot  nrartick 
38 * Ae ang of the World 8 . 
Be 0 of is an imaginary e Grand! 
Fe * Pole, abour which the D.ucpal; Morjeg 1 10 5 
E 3g from Weſt. 5 
The Neridiams iam are great ets concurring i gag ried 
One another in che Poles of the World, 4s FEG at 
* The EquinoQial or Equaror, bs a great Circle 
came ering Poles of the Wark the N 
$, and dividin rhe? arld inco two 
2 ede nd South Hemſſpheres; as E ' . 
1 e rp is a great Cerec the Rquia! 
| xe Points Aries and Libra, and making a 
rewith (called irs Obliquity), of 23 d. 30 m. WEE 
Thy Cuecle is divided into 12 3 caini 
oſe Names.apd F follow. 


* * 5 8 . 
A» es & * y g k 
% "w ; # : 4 *** 4 15 
8 . | 433 2 ; 
4 x p 2; o 
63 | * 5 1] 10 * 
7 — by * } 


» - 


The Felipric neee S 1 
The Zodiack is a Zone having 8 
either fide of che Eclipriticinwhich ſpade tt 


cir Revolutions... Ir divided and | 


— 44 j 
WW 
a ? 7 


*. 4 2 + 1 N 2 5 
2 > * 
225 be * 1 wr BJ ö + . +2 
2 22 22 


Ehe Sl. ge mane 1 m_—_ 11 
The Colures are rw Meridia ad 


e Ecliptick into four-equal/ pura one — paſſes bythe | 
g woctial poinrs chien and Libru and is called rf -EquinoRis + 
Colure, as P za $:" the other by che beginning * 
ricern, called the Solfticta} Colure, P SSW. 
The Poles of the Ecfiptick are two Points 23 deg; 3⁰ h 
ſtant from the Poles of the World ; as Tand Kitt 
The Tropicks are ro ſmall Circles parallel to the . 
Rial, and diſtant there from 2 34. 30 M. Ong mma 
ed Derlien FF. 13 A 0 l 
The Northern Tropick paſſes by the beginning. bc, 
| is called the T k of Cancer; a $/&D7 005 0h 
The Southern Tropick-pafſes by che begining ofCepicat, 
| is called che Tropick of Caric; as Ab . 
The Polar Citcles are tuo ſmall Circles parallel to the Equis' . 1 
Mal, and diſtant cherefrom 66 d. 30 m.and from the Poles IJ a 
e World 234. 30 . —_ 
0 it which is adjacent to cke North Pole Aled che r- 
circle, G dlz and rhe S as Rd. 
e Zenith and Nadir are two points — — = 
„ The Zenich is the Vertical, of the o oint Light cx our =_ 


ea - 


: : 
* 
W 
. "x: Ml 
* , . 
4 , - 1 
ul 8 e he 4 4 
8 50 4 a 4 3 + 4 
— 3 4 ' » 4 & 4X * 
bh... — — — —— — * rr » 
_ - i 
N —— — —— 0 — — — — — — 
hr * 5 
apts a 1 — rt 


1 

"I = 

— —— — — — — — ë — — 

— — * _ rr — 

* 
— MF 8 L ** i - Ro — 
0 8 8 ”_— E = * N 20 
"+ _ +» n 3 » . - \ 
SS As Coe 4 - 5 4 RY as 
— — _- Fs = _ * Pry 2 1 1 * n = 2/0 


2 a7; the Nadir is directiy e 
c Azimuths, or Vertical Circles, are great Circles of the 
ere concurring. e each orher in the nich 
43 — 2 f N. 70 abet 1 

The Horizon $'7preat Circle: g. om the Ze. 
and. Nadir, cutting 5 at eee t Angles, and 


ity the World 1 two equal and vi- 
Hemiſphete, and the loper amel vile; 25 Circle 
preſented by H R. f = 
e Meridian. of a place is that lactidig > which paſſes by. 1 
Lenith and Nadir. of the place 3 as PZSN. "= 
he Almicanthers, or 'of f Alcicudes are ſmall Cir- 
parallel to che Horixon, to a chrough dee . am 


} 
' 


: 


{4 
Iz 
4 
{1 
144 
\ 


[ 


mel, apiade of Star * Falintick which 
of Aries; counted — the — vl 


is 5555 174 1. 


Alcirude of che ke Sao rote Arch ofan Azimuth, ob- | i 


ned between the Centre o or Star and the 
\(cenfion is the riſing of 1 yori 


or any Part of the Equi- = 


tial above he Hor ian an enſion is che ſerting thereof. * 


light Aſcenſion is the minder of Degrees and Minutes of 
(counted from the — of its) which 


to the Meridian whh me Sun 1. N * een | } f | 


ron of the Rcliprick; \- BE" 
dolce ue Aſcenſion is an Archofthe quir 

inning of Aries and that part ot the Eq 

che Centre of a Star, or with any K tion 0 
in * Sphere. 4 3 
blique Deſcenſipn is that part which ſers] Ierey | 
leak onal Difference is an Arch of pi enden. 0 
tand Oblique Aſcenſion or Deſce 95 : 
he Am̃plitude ot the Sun is the Diſtance of the fi g'or 
g thereof, from theEaſt and Welt Poinrs of the Hori 


I. To find the Suns Declination at anytime, . 25 
$ Radius or Sine 90 


d Sine of the 5 eg or Longitude of the Sun from the 7 
Eq uigo&ial Point: - 
is che Sine of the Suns greateſt — 
the Sine of the Sun's pre ſent Declination. 
II. To find the kite Aeon. . 
the Radius | 
he Sine of the Complement of the wur; greareſ bell 


berger of the Longitude of the Sun: from the next 
zoctial Point. 

the Tangent of the Right Aſcenſion of the Sun from che 
EquinoQial Point. 


III. To find the S's Hſernfta Difrnce. 


Radius 


the Tangent ofthe ples late, . 7 8 


9 


} 
— ; 


ll 


Affrononica 'Problons. 5 1 ; * 


88 . 


80 ends gent of the Sun's Dec 155 14 
To he Sine of the Sun's Aſcenſiona! Differ | 
Wich brought into Hours and Minutes, 20d added 

= me our of fin, them the Rape; 
[Trot w. Tv frd the gurt Amplitude. 2 op S Wh 
Ads che Sibe Complement of che Pales height, the 
JI 0 the Sine of che Su Declination; N * 020 
-  - So 6Radiug e 52 Da 
q To the Sine ofthe Sun's Amplicade.. ee TB fl . 
ki; Prob. Vo. 7 0 Sun's Horary Diſtazce from the OE 
* et ; be is dur Eaft WIA: fo BY rk 

* the Tangent of the poles height, 3 

Is to the Radius; 1 ©: 


| So the Tangent of che Sun's Declhiinion.* - 
I To the Sine of the Sun's Boran) distance few me l. 
IK Siu, being juſt Eaſt or Weſt. NEG 
Prob. VI. To find the Altitude of the * lar i 10. 1 
As the Sine of the Poles hi: 'gh 6 | 
Is ro the Radius; | WE j F 
So the Sine of the Sun oakley, eco 
To the Sine of the Sun's height being juſt Eaſt! or or 


Io Prob. VII. To find the Sit” $ Altitude at * Hour 46 Sis 


As the Radius, 

Io the Sine © of the poles height; e ; 
So the Sive of the Sun's Declinarion ; 3 4d | 
To the Sine of the Sun's height at the towel Six. 


Prob. VIII. To find the Sun's Aimith at N 40 


As the Radius, . Wo che 
To the Co. ſine of the Poles height; 3 5 „ Co-alcii 
So the Tangent of the Sun's Declinationz; © ad the 


Io the Tangent of the dun s Azimuth from the Faſt 
at the Kour of fi ix. 


prob. IX. To find the Sue Albus at any tine of thi 4 
A s the Radius, | 


To the e of che Poles heights ; 


8 


% 
1 


" Aftronomital Problems © 691 1 


eee Diſtance from che Hour of Six, - 
o the Tangent of an Areh. 
Which beings udcracted ourof the Sun) viſtance.from. the | 
call it remaining, Arch. Tin i N 
As the Co-ſine of the Arch found, ** 0 N dee 
To the Co· ſine of the remaining, Arch; an ws 
is the Sine of the Poles height, 
To the Sine of the Sun's Alrirde at the hour required”, 


pb. X. To fndithe How of the Day bythe bright ofthe S. 


Take the Complement of. the Sun: $ heighr, che conſe. 
it of the Latitude of the place, and t che Compfement of che' 
linacion of the Sun, or Diſtance | from the elevated Pole, 
add theſe three Sides together, and find the Difference nn 
n their half ſum un e 1 9 
ide, then work 3 


181 


9 4 » 
3 a Y . 
” PPP * "GAN 52 Y. * 5 
* 
3 Try 2 LS - 4 4 2229 — 
. = 


dd CLAS of the Sines of che hatf ſum * Difference: 

il the ſum of theſe four Logarichms is che Sine ofan Arch, 
ae Complement being .douhled, will be the Diſtance of 
Sun ir am the Meridian; which converted | into Time will | 
the Hour of the Day. 


b. XI. To find the Ah hy the Suri lieb. 


ke the Complement of the Sun's Declinarion ot Wftince | 

the elevated Pole, the Complement of the Lacirude, and 
Complement of the Sun's height, and add cheſe three ſides 
ther, and find their difference between their half ſum, | 
the diſtance from the Pole, then work chus, = 
0 the Complement Arichmetical of the] chmSines of 1 
co · altitude and Co. latitude, e | 
dd the Logarithm Sines cf the half ſum and difference; 
Hf the ſum of theſe four Logarichms is the Sine of an arch 

de Complement being doubled, is che Azimuth deſired. 


XII. Heel the 82 Azimuth and Alt, tr. 


Won | "EF WER #1; 10. 71 — 1 41 


e 1 1 


* ” # . 
E; ; | " x | 


| — ononical Problems. - 


the Sine Complem of the Sun's Miche, 12 0 NAY 
To chesine of the Sun's Hotary — from[the Ne 
* non. XIII. Having the — and Latitude fot i 
„  fofudite ner 25 WR eclinatio Fe A 
| . badete E 
noctial Poitrt NP 
p.the C. tangent ofthe Stars Laticude, FA 1 q 


A. 


Is 


Foce ae of a fourth Arch." ©, i 

 Cempparcthis fourth Arch with thearch ofDiſlateet \ Yyob 
WP | 8 ol l ei fader de | d. 1 

x + = * I JO! . 

| iy, ee 3 or SouthLa ade 0 pi 

. ens „or rude in ä 

outhern. 121 17875 rheb Thall: ene Diff Tr! 


is fou Ah Arch an ihe ftv of he Pl 


0 59M, chende and 


V qual) Bond one. Northern a South the 
| .* | ee 45 the Diſtance ofthe Pa | 
30 . and the Sun thereof ſhall e Wr pb. II. 
which proceed. BR | E: 775 
e Une ef Arc „ 
85 the 7. of the Sters Lang Ham . „ 1 
0 1 the Stars Right Aſcenſion frond thes 
o | 
As the Cofine of the fourth arch, 4 
the Side of the Stars Latitude, e 
r f the S:ars Declination 
Lafth, for Proof of your nur. 
A8 t e Co-ſine 2 che Stars Latitude. 9 
o the Coſme of the Stars right RT - n 
8 of the Declinzionn, 5 f 
To the Coſine of the Longlcude, | 
3 a tins having found | che £ right aſcenſion and Dc 


* 25 


at » „ ain. 
* R * : 7 7 OC U h 4 ' Ko ö 9 * 
F * e's FE : ; - ; MN # 2 c . N N i N 2 % N 
- * 3; . * * 4 
|. 2 1 . - = 
= 
oy 


any Star, you 8 © Rules find tes. 


Difterence of Aſcenſion, its Diſtance from. ch len le 1 


y heigh LE EE DIES 5 | 


ge Right Af So ae 

T5 ing 300. aeg. co 

en it is 1efs than tlie Suns. * k 

flow theſe wich many other apes 
eſented for che 2 — 5 9 
of che foreſaid Book. g's * 5 NG. ) 


28 — 2 


HAP. iI. Goes Problem ſcary, | 


ob. I. To find the Diftence of a tw Places which Ar- 
in Latitude, being both ion ebe ſaws Neridi an. A owt 


[= the two places are upon the ſame ſide ot ths Kiquibdc- 
140 ns, OED acer Hs 
Hal 1s mne di IT 4 

+ Ihe ng place be on the one i 19 — 


che Sum is the Diſtance cequite 


th, IT, To {now the Diba To two ria, 9 


ſer eniy in Longitude. - | 
„ if ths ſhooters boch of them under the a 
brra& the leſſer Longitude our of the greacer, "et emain- 
r is the diſtance. 
5 8 here che ſame Latitude, and fo under 
ame . par t | | 
4 te ati, . * 5 
0 the Coſine of their Latit = 
$1 the Sine of half their Difference of ben, 
To the Sine of half their . — 


od. III. To find the Diſt ance of to plats which FH. 


- Longitude ana Latitude, 5 
Ti Pepſi hah he Cle. Ss 4 


s 9 * * 
f 1 ; * 4 

: ö l 1 

— * a 4 » 

7 „ „ a 3 

8 "= F 
J. When u c | [ 
; 
one " * 8 * * 
10 1 12 S1 18 14 0 

* i 4 

» * * 


1 
| ; 
4 


ot 
v4 
#4 


the Redity, 44. e 5 


N 'roblens of Geography. 
either of che 0 * wen, » WP 5 3 | 


16k 2 1. * ** mY, 70 abe i 


D tbe Cofent of their Diff eur e C0 1 er 
So the Coſent_ 0) beir Larituge, 28 555 Ds H. F oy 1 2 rn Varia 
To the ce. the Diſtante :e 21 205 TOR Fn cl 


Caſe, II. Wen boch places are. derade ce f the 
- Firſt, As the Radius, ner Ha 22907 wills 
 Tothe Coſine of the Arne Longitude A 25 x AN rec 
So the Co-tangent of the liſſer Latitude,” © 1 bh $4406! 


To the tangent. of a ſourth Arch. un a! 
Which being ſubtracted our of che Complement of the gu aim 
ter Latitude, the Remainder 1 be your fifth Arch? ne, 
As the Cofine of the ſourth Arch, = et = 

To the Coſone of the th Arch 3 4 Ave 4 ical 
So tbe Sine of the l. — e e 
Jo the ceſat of the Diftance required. e 
r $* "T5 4 i Differ 


Cafe; III. When one place is toward the war pole, nn of tf 


the other towards che South Pete: Firſt, 1's 21 1-141 ee 
. dsthe Rai, rk 7 Tru 


© To the Coſine of their Diffi-ence b 5 e 
Fo the Cotangent of one of the eng e = che; 
Tov the Tangent of a fourth Arc. oy 
Ne bein — * ſubtracted out of the Sum of & ble L nd 

eg, the 1 is he fifth N N 


3 = Cofiue of the fourth Arch uppoſ 
To the Coſine of the fiſth Arch + 115 n 2 
Sa the Sing of the Latitude fert "A Wo B i Am] 
To the Coo of their Diſtance: as the 1 


By theſe Rules alſo, you may find viediſiunerik 10% on is 


Stars, if yon know their Longitude and Latitude, or thei Fample. 


Right Aſcenſion and Declination, which. is of good "7 i4 


ne 5 Neves 
| 2 deg 
' How to find the Variation'sf the — tical A 
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J the fourth Problem of the feyenth chapter r you pose t 
find the Sun's Amplitade byCalculztion, which I w. by 
Wee E s. i; 0 
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ve the Sun's. Amplitude er ſe 


Variation, but if they do not agree, the Difference be- 


mpass. l 2 he | 
| Fewiſe by the eleventh Problem. of the ſeventh Chapter 
may find the Suns Azimuth by C 


e the Sun's AZimurh,/eirher in the Forenoon or 
Sun ahout to 
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. a Ws, - 
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1 pan 

Azimuth Os 
+ 45 * 


un "% | N ” 4 8 3 N 
, you My fe the uſe of hd Azimurb Comps, ir ape 


lac tic Kinuth or Amplitude, 31 4 wſejul I 
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inple. Suppoſe rhe true Amplirude be Taft 3 
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jr of the Compals. PE” 98 4 

uppoſe the true Azimuth to be Weſt 12 d. 30 u. South- 
and the Magnetical to be Weſt, 14 d. 30 m. Norther- 
12 de 30, added to 14 d. 30 m. the one being Nor her- 
nd the other Southerly, mage the Difference between the 


65 40d an halt of the Compass. 
*. / Tofind which wa the Compaſs varies- 
uppoſing.youy ſelf to look directiy towards the Coaſt of 
true Anplirade or Azimurh, conſider whecher che Mig - 
il Amplitude or Azimuth be towards the right or to- 
ds the left hand; if it be tod rds the right h ind the V- 
on 15 Weſterly, if towards the left, Eaſterlx. 
ample. Suppoſe the true Amplitude to be Weſt 12 dig. 
", ſoutherly, and the Magnerical to be 14 deg, 30 mi- 


ical Amplitude 14 deg; 30 min. Northerly is towards 


8. is on your left hand, and the Variation is Eaſter ſy 
- Eo | three 
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ich 1 call che Magnerical-(or''& ©mpaſs) Amplitu e. If 
ſe two Amplirndes agree ( which is very ſeldom); there is 


en them being rightly r is the Variation of be 
he h by Ca'culation, which Feall _ 
true Azimuth, and bythe Azimuth Compath you may 0b- 
er 198. high, and chis I call che Magneti- | 
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% 4 1 
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„ and ine M ignetieal Amp'irude Eaſt 27 d. Northerly, 
Difference_1s 3 4. which ische Variation, a'moſt half 4 


nut ro £787 d. and that is the Variation almoſt 1 WW | 


$ Northerly, then if I look rowards the true Amplitu-le 
12 deg, 30 min, (for about one Point) Southerly, the 


abt hand, and there tore the Variation is Weſterly 27 4g. 
i ppoſe the true AZimurh to be W. N. W. and the Mag- 
IW. dy S. if you look towards the W. N. W. then the 
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This repreſents tag | Compalles, the e 
moveable, the fixed Lompaſꝭ may repteſent 9 — 

tne which che North Point and all the errang yp 4 
Pals are fixed and immoyeaþle. The moveable; one 
lets the Mariners Compaſs, in which the North Pain 
2onſequently the other Points are liable to Variation; ® 
the North Point of rhe Mariners Compals lie £9 the al 
of the true North in the Hormon, the Variation 1 
if it lie co the Weſtward, the Variation is 


* Suppoſe the rug Azimuth be. „e 


0 


* TheWariation een © © - 75 
„ W. by$.Poige of hy 


weadl Cares CoA noe point of r = 
ef themoreadle. — 

E. e eee 

u mg need e er 

| ein pod he Mama c. 

placeiheW..'8. 1. point of che mgvcable Comps tothe 

. point ot the igamoveable Compaſrgben Hall the. Norah, | 

in of che moveable ſtand at che V. N. Il. point of che im- 

ere, which ſhows _ the Vata lh; 1¹⁰ ves. 

encry . | 


Im to reftifie your Cole ods os Compaſ ec 
his OP readily n by the bee In- 


the Variatio 2 points Faſterly, and 
e e Compaſs is S. W. by S. to find the true 
aſe the Variation being dion. 


Place the North. point of the moveable Compils, co the 
N. E. point of the immoveable, hecauſe the Variation is 
point of the moveable 

V point of the immovea le 


| equized” 
T ſhould ſtecr 15 8. E. by E. but the 6 
Furies two and an half Weſterly , what Courſe 
ſt I ſteer to allow the Mahlen! 2 
Place the North point of the moveable compaſs to N. N. . 
V. on che immoveable chen rixht agairſt S. E. by E. the 
„„ ſtands S. S. E: ra fer 6 
able Compaſs, whi n er co 
dx for the Variation of che Compals 
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HAP. IX. Containing the Deſerittieg nd Ml 
Uſe & the Croſs Staff, Quadrant 4 Goes = 
turnal, in. Navi gation. 


the Croſi- Staff, or Fore-Staff. 8 2 | 
dae foo of a Staff and three. AY aal | 
| is 14 ed the Ten Craſs,. and FW, to 95 
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e ee the Croll | 
* Mde of the Staff where the Diviſions begin ar abont ; 
ENTER this Crd: 1 the Bread; i i 
5 — — the Diviſion began, - 10 4. nd ch 
30, and is called che 39 Side. The next longer is called ua 
| Croſs, and belongs to that fide where the Diviſions beging 
20 d. and end at 60, and is called the 60 Sid. Te 
geſt Croſs is called the 90 Creſt, and belongs to that ſile va 
the Diviſion begins ar 30 d. and ends ar 90, and is called 
i - go Sd of the SaſTIl. eee 


The U/e of the Croſs ſtaff. ; 3 | 
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The Ut of this Lroſs ſtaff is to obſerve the Meridia 
tude of the Sun or Stars, and the 10, 30, 60, and 50 OM; 
are to he uſed according as the Meridian Altitude is gre” 
or Jeſs, that ie, if it be leſs than 10 d. uſe the 10 CN, 
leſs chan 10 4. the 30 Croſs, if leſs than 8 d. the 6c 
hut if greater the 95 Croſs. I | 
The manner ro hold the Staff in time of O\ſervatid 
thus, place the flat end of the Staff to the outſide of 
Eye, as near as you car, not to hinder your Sight, ani 
at the upper end of rhe Cyoſs for the Syn or Star, and u 


| ar, Ad His 
Hoyer end of the Horizon; bur if you ſee the Sit infie# 


Al 


— £ 


. 
Hu, draw the Croſs a little nearer your Eye, hut if 
u ſee the Sea inſtead of the Horizon, put the Croſs a little 
ther from your Kye, and ſo com inue removing the Cres, 
nil you ſee exactly the Sus ot Star by the top of the Cros, 
i che Horizon by the lower. end thereof. The Dig. and 
in. cur by the inner edge of the Croſs, upon che fide of te 
aff peculiar ro the Crofs you uſe, is the preſent Altitrde of 

Sun or Star ; but it being the Meridian or ęreateſt Altitaae 
hich you are to find, ycu muſt continue your Obſervation 

long as you find the Altitude increaſe, ſtill drawing the 
roſs nearer o your Eye; but when you perceive the Alti- 

de is diminiſhed, deſiſſi your Obſervation, and do not alter 

dur Croſs to remove it backward ſrom your Eye, but as the 

rok ſtands, count the deg. and min. on ti e fide proper rothe 

ofs, which gives the Meridian Altitude required, and the 
ridian Altitude ſubtracted from 90 d. oo N. gives the Z t- 
th Diſtance. And bence to find the Latitude of the Place of JW 

I roation, ſhall be ſhewn aſt er the Uſe of the Quadrant. = 


he Deſcription and Uſe of the Sea Quadrant. 
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"His Inſtrumept is very conveniert for to take the Suns 
Altitude at Sea, it conſiſts of three Vanes and two 
E = | ,  - .  __— 


d UÞof rie Quattrant.| 
| 'Arvties> Ae are calle#the' Horizon Vane * A. wh 


i | Van or B, the Sight Var at C, che 60 47th de, and the 
ge. Theo Arch is divided inro 40 deg. yew 
& aid ſometimes by every finale d the go Axel is d 

| roevery degree und 10 1. 2 no 2 mia 


. "Diz Lines. 
Tocbferve witl this ee you muſt look | 
| dhe null bote in the Sipht Vane, * 10 915 or 2 — 

| Bp pre ee Saver tp the Shail 

Vun, fall upon 45 0 tow re 
and at the — al rough! che Sir 15K 

Vue, the upprr eager of th Hit may cur the Horiten' ; bu 
WH - inficad of the Hoizon you fee the Warer, then remove y 
= Sit Vanra little lower, but if inficad of the Horizn 
ſee the Sit, then remove your Sight-Vant a little maden 
ſo contmue removing your Sight-Vaue, until (rhe $h, 
falling in his due place) von exactly ſee the nenen bj | 
upper edg of the Slit in th Horizon-Vane 3 then look upon 
= S:gbt-Vane, and fee how many degrees aud minutes ard 
by theedge that anſwers to the ſmall hole, to which add thed 
= grees that are cut by the upper edge of the ſhadow Vane, i 
& Sum is the Suns Zenith Diſtance, which if you ſubcrad ff 
20 deg. the Remainder is the Suns preſent Altitude : Bui 
E find the Suns Meridian or greateſt Altitude, you muſt con 
= your Obſervation as long as you lee the Atitade increas, 
removing your fight Vane lower, but when yon 
Altitude to lefſen, do not remove your ſght- 2 hight, 


i} leave off obſerving for that time, and counting your de 


ceut by the ſhadow- fight Vanes as before directed, the Sum! 0 
give you the Sm Zenith Diſt once, and that ſubtracted f 
90 degrees gives the Sms Meridian Altitude. 


3 Rules to find the Latitude of a Place by 0 
5 vation of the Suns Meridian Altitude. 


7 OU muſt firſt find the Sun's Zenith Diſtance by the ci 
ſtalf or Quadrant, as you was directed, and then fi 
| Ka Sum, Dectination for the day you obſerve in, by the Ts 
= of the Su Declination aforegoing, and thereby you mayll 
bh the bas of the Place by thy * Rules. : 
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The Ufe of the' 


a for North: Lair. 1 „ Ro 


r the Su Declindtion be South, ſubtrdff 16h bete he 
from tur Zenith Diſtance, = Nenne, n 2 5 Latiruae of. © 44 


-* Offuber' 10.1698, the Sun's Zenith Allan 55 

g. 1 min. ant the Sun ination 10 deg. 3 min. 3 

h. to find the Latitude of er . 
Zenich-Diftance ———- = 59 4. 06 u. 5 
Decſination ſubtracted 3 — eatntct — | ot ö 


Latitude is !ũ⸗kkPE•a² 48 28 


the Sun's Derlixatibn be Nin th, add the Sun's TY to 
Zenith Di ſtance, the Sum 3s the Latitude of the place. | 


I g Dectination be North, aul the dr fo the Worth- 
vl, Legt the Zenith Diſtance "from the Declination, the 
ndnder bs the Latitude. 


105. 1. Joy /20;1699. The Sus'Zebirh Diſtance 40 x 
12 min. rhe Sun's Declination cat 2 m. — Sond 
the Latitude of the Place. 
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72 2. ue 29. 1700. _ Sun's Zenith is A 
any 2 7 Norch, the Sm Aeg 
don, to find che Latitude of the place. 
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Rules for the South Lat rich. 


| the Declination be North, ſutra the Declination fin 'the 
nth dee the Remainder i is the Latituae of the Place. 


Examy. 


us 


3 <a ; wy 7 . of the: Quadraht. © 
4 ; . Nene yrs 10 169 5. The ——— 
15 m. and che Peclinat * weer. Nu n. 1 to 4 
e the Place. W%. x 
Is. Zeich Dittance— WN 
The Latitude —— 27 yy 1 
II. the Dec; nation be South, add the Declination fo \the2y 
" Diftanee, | 'the Sun is the Latitude of the Place. 
III. Ii the Sun's Declination be South, and the Sun tothe 90 
v, ſaltraci the Zenith —_ rom he, Declinatin 
1 * Remainder is the Latitude. {$4 wore tet 
ll 63 » e. Dtcenb. 22. 1698, The Sun“ Zenich Dit 
144. 37.9. aud che Suns Declination 73 4, oy We 
1 find the ase the Place. : | * 
ze Tenich Diſtance - — 101 3 
The Veclinatiou added a ; 
+ The Latitude — „ | * — 35 I 
_ . 'Exanp. 2. Decemb. 22. 1706. The Suns Zenich Diſta 
8 rad; 37 m. the Declination 23 d. oon. ſouth, the du 
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ing Eden 1o find the ee che placey | 


"Wore 78 1. That if the Sun have no Dectinarighh "he th 
Diſtance is the Latitude of the planes * the Sun del 
ar Noon, the Latitude is Northerly ; i Sout e 


cherly. 
Note 2. That if the Sun be in your Zenith, chen the [: 5 
Declination is the Latitude of the place, and if th the beck 
tion be ſoutherly, your Latitude is ſoutherly ; but t 
clinatjon be northerly, then your Latitude is northerg. 
10 Note 3. That if you obſerve any of the fixed Sears if 
* _theſame ſide ot the Meridian, as you obſerve the Sh 1 
the Rules are the ſame for the Stars as for the 5p 7 Nel 
. e 04 0 
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ihe Peſeviprion and Us of "the ? 


Is fnſtrument conſiſts of dree pam The: wha 
" moveable. part, to which there it a al en 1 
by in time of Obſeryarion 3 upon the fote ſide of which, 
the outermoſt Circle, are the days of the M -nch. and up»... 
the innermoſt ewice 12 hours divided into quarters; 8 
e back ſide ate the 32 Points of the he and applet. 
em rhecorrei to be ad of - 
brracted to or ſrom the height of ke Pale-Scarz, to fd the 5. 
igiit of the Pole or Latitude of the Place, +. 4 
the ſecond or middle part, contains two Cirel 8 2+ 2 mall 3 
lex, and ſometimes two ſmal Lidetes The outer naſt 
cle is divided. into 29 days and an half, beitg the Moox's 
and the innermoſt into twice 12 hours, heing the aur, = 
thing correſponding with her Age. Mm 
Vocturnals are c mmonly of two forts thoſe for the Great = 
having February at thy: top, and ole for the Littli Bar = 


ing p31 3 bur ſometimes one Nofurnal ſerves. for the Ml 
ds of both Bears, having two ſmall Indexes, one rhacked C? 


1G B. for the Great Beay,. ani the other with L. B. for 
little Brar, which are to be ſer to the day of the Months, © 'S : | 
The chird and e part is a long Index, the innefmoſt t 
of which (re pecting the Centre) is to cut the suards of... — 1 
Great or 2015 Bear in cn of Obſetvarion.” - 
0 uſe the Nofturnal, place the Index on the middle pare 
day of che Month, old the Inſtrument uprighc at fonts . 
ance from the Kye, ell you ſee the Pole- Stay chro the 10 5 9 
he Centre of the Noctua; then turn the ed the 
Index to the gaurds (for which the Voct uhrnal es Made. 1 
of the Great or Little Bear, on the backſide th nde, 
E Poſition of che Guards, commonly called che Poine ©* 
he Compaſs, and alſo. the correſponding 1 and: - me 
tes to be added or ſubtracted to or from. che heĩ hr of _- 
Fole- Star, (found at che ſame tim by che N "WE 
the height of che Pole.” - Alſo the long Index on the bre: 
cuts on the middle parr of the Nocturnal che hour; of _ 
Night, whieh is oY bereer than a 5 tl not to 
elied on: Na 
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; Wi Vick their Uſes briefly ex plainly 
r the C Order following: 


1 A Table of 1 Parts. . th) 
III. A Table of che Sun's Right Aſcenfion, - 
x UI. A Table of the Righr Aſcenfions and Deut 
5 Oy ons of the princi al fixed n 
* Fr Table' * the Sun's Declinarion pewiy 
Tabs of the Latitudes and Loge, ol 


= mip Ports, Harbours, Capes and Iſlands in 
* A \ Table = 2 Difference of Latirade +. nl Dy 


— which every Nun 
L Peltt of the aw maketh with the Merid 
5 A. Table of Sines and Tangents to 9 9 
aud. Minute of the Quadrant. 
A Table of Log arithms, inereaſing from 1 1 
Jo oy Coredted and i e 
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1 Minures of Latitude: By the help of which and the fore- 
ing Table of Proportiotal Parts the Meridional Parts may 
found to every minute of Latitude. | 
Exanple. Suppoſe the Latitude be 174. '10mn, to find the 
eridional Parts. cr 
Right againſt 17 4. in the firſt Column, and under 10 . 
the third Column you will find the Meridional Parts to be 
46, Suppoſe you were to find the Meridional Parts an- 
ering to the Latitude 74 4. 3. | 
gut againſt 74 d. in the firſt Column, and under 30 . in 
ſeventh Column you will find 6933, which are the Me- 
n. 11 1 


lional Parts required. ; 25 
| ß armiodiugst 
The T/e of the Tablf of Proportional Parts... $a 


HE Uſe. of this Table is ts find the Meridional Parts ö 


2 


" ys * 4 2 1 
IHN n 
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to every minute of Latitulle. | 
Eramplt, Suppoſe it were required to find the Meridional | 
s for the Latitude 29 d. 15 n. Firſt, find rhe Meridio- | 
Parts for the Latitude 29 d. 10 n. being the next, which {i 
& than 17, which you will find to be 1831, andriphr 4. 
iſt 29 4. in the Column of Difference you will Racer: ⁶ 
h this Difference go to the Table of Proportional: Part-, 
look 11 in the firft Column under D. which ſtands for Bij. 
ir, and becauſe 17 m. is 9 more than 10, look under 7, 
the Top of the 8t» Column, ſo right againſt 11 and right - | 
ler 7 you will find 8, which added to 1831, makes 1839 
Neridional Parts required. 
Puppoſe you were required ro find: the Aſeri dional parts 
[the Latitude 45 d. 56 n. oy } hat m 
The next Jeſs than 56 m. is go n. therefore find the Meridi- 
arts for 45 d, 30 n. which are 3401, and right againſt 


} i 


wy The Tr of the”) eg Tab I” 
| 4. . jt Aitkeregee in che laſt Column is 44. $5 . i T 


obe 50, cherefbre in the Table of Proporcional Parts ti 
againſt 14 And under 6, vou will find che rn reional bin 
8 8, which added to 3101, makes 3060 the Merid 


| nal Parts required.” ' 
1 i To know, the. How . * Star en 15 rhe Mei 


70 1 nent 9 aum any day 2 0 1 
"Ix ſeek rhe Right, 10n of t Sear regy 
wn 1 ted in the foregoing Tables: (of * il 
ee, hes Stars) and allo ih = ight Aſcer, on of 
for the day vf the month, from the Right Aſcen hl of boys 
ſubttact the Right Aſcenſion of the Sun; but hen che Rig 
| Aſcenſion of the Star is leſs than the Right, | 
Sun then add ag hours chereto, and che Remainder will The 
you the 1 Noon Or 0 e 7575 cla 
ridian, and if it do exceed 12 then ſubtrract 12 koy 
there from, _ the — ſhall ſhew 1 0 r.and.n 
nute of the Stars coming upon the Meridian after midnig 
Example. 1. Upon the tenth of April L wou'd know wig 
the Lyons Heart cometh upon che Meridian. Theæreſoe 
pou look in the Tables of Right Aſcenſion for chat Star, j 
Voll find it to beg b. 51m. Then look in che Tables ofRiy 
i Aſcenſion of the Sun, and right agajoſt the tenth of Ani ji 
BY will find che right aſcenbon of the Sun to be 1b. 34K. wii 
Wi fubrracted from the Right Aſcenſion of the Star, thereremii 
Fh. 7m. which is che true time that the Star cometh 0 
Meridian afternoun. 
MH © Exazple. 2; Upon the fiſch of youenter, I deſire 0 
$1 \ when rhe Bulls Eye cometh upon che Meridian: The N 
Aſcenſion thereof by the Tables you will find to be 4b. i 
che righe Aicenion of the Sun that day is 15 b. 231, 
fore becauſe the Right Aſceni:on of the Star is leſs chad! 
right Aſcenſion of che Sun, I add 24 hours to the right 
cenſion of the Star, which maketh 28 h. 19 m. From vi! 
ſubtract the Right Aſoenſion of the Sun, and the Remaind 
18 12 b. 34 N. trom which I ſubtract the 12 hours, and 
| Remainder is 54 minutes aſter Aiduis bt, then the laid & 
WH cometh upon the Meridian. 
Qa nd nere note, That the Table of Right Aſcenſion oft 


An, is cn for roon "Ray ws and tha jr doth 
dle 


I be Uſe of the foregoing Tables 
tile by about 4 mit utes each day, ſo that it may be pro -- 


me after noon. | wil og 1 

e Le of the Table of Latitude and Longitude 
n of Places. 87 

a this Table there are two Columns, the firſt ſhewing 

je Latitude, the ſecond the Longitude ot Places. The Uics are, 

I. To find the Lautude and Longitude of. any Place. 


Example. Of the Start on theCoaſt of Ergland Againſtthe 
tat. in che firſt Column, the Latitude is 30 d. 27 #. which is 
orth, and jn the ſecond Column che Longitude is 13 d. 9 mM. 
Of Cape Bona Eſperanza 6 1 
The Latitude 34 4. 24 n. South. 
J 2 
l. To find the Diff. ef Longitude between any two Places. 
Take the Longirude of the two Places out of the Table, 
nd ſubtract the le ſſer Longitude out of the greater, and if 
he Remainder be leſs than 180 deg, chat is the Difference of 
ongirude; bur if the Remair der be n.cre than 180 dg. 
z of RihMWubrrat ic from 360. the laſt Remainder is the Diffcrence 
April f Longitude, „ = SS 
. wha Example. 1. To find the Differer.ce of Longitude between 
eremiß be Lizard and Cape Bona Eſperanza. 


ech io The Longitude of the Lizard is 12d. 27m. 
Wy ihe Longitude of Cape Bon Eſperanys __ 38 10 
oe de Difference of Lovgicude <. + 0 _ 


| 1 
The M zan ple. 2. To find the Difference of Longitude ba 
ne Lizard and the Barbadoes | „ 
The Longitude of Barbadoes 319d. 40m. 
The Longitude of the Lizard — 
| The firſt Remainder eu 
360 Oo 


fron of 
jr doch you 
cle b Are 


| 


i 


Fe % of the foregoing Table. 
reo fail to that place which hath the greater Longitude! 
you. are to ſail to that which hath the leſs, your differencey 
Deng. 
2. If the Remainder firſt found he greater than 186 4% 
then if you are bound to that place which hath the greac 
Longitude of the two, your Difference of Longitude is We 

| terly; if ro thar which hath the leſs, your difference of 
UI Longitude is Eaſteriy. e 
Je Uſe of the Table of the Sun's Declinatia 


"*Heſe Tables ſhew the Suns Declination at Noon, fa 
che years diftinguiſh'd in che Title of the Table, in 
to the firſt, rhe ſecond, third, and the Leap- year. Incvery 
Pape of this Table there are ſeven Columns, in the firſt ac 
the days of the Month, and in the other fix the months of 
the year. The Declination 1s diſtinguiſh'd by the Title of 
North and South at the head of the Table, and likewiſe + 
gainſt rhe 10th of March is ( Nor.) for Nerth, and againſt the 
12th, or 137% of September is { 9ox.) for ſoutb Declinarion 
becauſe about the 1oth of March the Declination is changed 
from ſouth to north, and about the x2th or 13th of Set 
ber from north to ſoutin. 1 
Example. To find the Suns Declinat. May 10, at Noon,1701 der [ 
Turn over the Table till you find the year 1901, which you 
will find to be the firſt after Leap-year, and againſt the 10 
day and under the month of May, you will find the Decline 
tion to be 20d. 13 n. North. Note, that in the Leap Ter 
ws Fetruary hath 29 Da) s. 4 622 
Je Le of the Table of the Difference of Latitul 
__— Oo ' —- A R 
11 HIS Table on each Page contains ten co um, e, < 
D 


the two cutmoſtColumns of each page ſtands the wasn diff 

Iſlance, it begins on the left had Page at 1, and is coll 
nued to 30, and on the right hand page it begins at 3, Nerd D 
is continued to 60; in theſe Columns you muſt fing 50 
d ſtance ſailed: the other Columns of each page are diſt 
Wi guiſhed by che Points and quarter Points of the Ccmpals 
RS. 4 52 5 5-4 8 Gn ca *. . 8 begindinf 


| 


— The Uſe®of the foregoinei Tubles. 
inning at : Point, and ſo 2 Point, 3 Point, x Voint, and 
increaſing to 4 Points at the head of the Table. and begin- 
2 ar 4 Points and increaſing backward co 7 Points 3 ar the 

of the Table; every quarter Point containing two Co- 
ns, diſtinguiſhed by the words Lat. and Dep. ſignifying 

Difference of Latitude and Dep.riwre, ac the head and 
of the Table. ä EDT ITY 


tif Uſe of this Table is this, the Courſe and Diſtanct bring | 


given, to find the Diff. Lat. and Departure. | 
able. 1. A Ship ſails S. E. by S. E. 57 m. or miles, 1 


d nand the Difference of Latitude and Departure. 


Note, your Courſe muſt always be accounted from the 
mh or South Point of the Compaſs, aceording as your 
urſe is Northerly or Southerly, i 


$o your Courſe being S. E. by S. 2 E. ir is 3 points: from 


South towards the Eaſt, and therefore your Diflerence of 
itude is Sourherly and your Dep-rrure Eaſterly. Turn to 
Table of Difference of Latitude and Departure, and look 
z Points 2, which you will find at the head of the Table, 
p look for your Diſtance 37 in the Column of Diſtance, 
ich you will find upon the right hand page, then tight a- 
Inſt 67 miles in the Diſtance, and under 3 Points: the Courſe 
der Lat. your Diff. Lar. is 44. 2 and under Dep. your De- 
ture 36.2, that is, your Diff. Lar. is 44 miles and 2 
ths of a mile, and your Departure 36 miles and 2 tenths. 
ample. 2. A Ship ſailes N. by w. 1 w. 46 Leagnes, © 
demand the Difference of Latitude and Departure. 
The Courſe is 5 Points from the North towards the Weſt, 


refore your Diff. Lat. is northerly, and your Departure 


ellerly: look for 5 Points 5 which you will find at the 
it of the Table, and 46 your diſtance on the right hand 
ze, then right againſt 46 and over ; Points ? you will find 
bu diff. Lat. over the Word Lat. at the ſoot ot the Table, 
be 23 leagues and 6 tenths, and your Departure over the 
ord Dep. to be 39 leagues and 4 tenths ot a league. 


Ho to make a Traverſe by the Tables of the Difference of La” 
Ll.̃atitade and Departure, © 
ample, Sp poſe 4 Ship ſail upon her dire Courſe N. W. & 
| | = y d | : 4 : W. 


Fd 


} 


* 


we Uſe of the foregoing Tables, . 
W. go miles or min. but then by re aſon of contraryawind; ( 
towing Lee way) ſails N. N. E. + E. 20 miles, awd $. 

ZW. 27 miles, and then N. N. W. 1 W. 22 M. and Wi 

W. + W. 25 mil. to find Diff. Lat. aud Dep. Makea Ty 

of fix Columns as here underneath, in the two firſt Cola 


= 


inſert your Courſe and Diſtance. 
The Tras erſe · Table. 
Courſes Sailed. miles. D 


* . 


80 J.: 
3 
27 i 
22 

25 


* : : 
—— —— 25: 


75 217 2009 : 


SES 


[07.8 34 


#4 D. 
WL, Then by the Table of Difference of Latitude and Dey 
gy - ture find your difference of Latitude and Departure for ya 
WE fevcral Courſes and Diſtances by the former directions, a 
4 ee it in their proper Columns, that is, if your Courſt 
4 rween the North and the Eaſt, place your difference 
g Latitude in the North Column and your departure in d 
Wy Faſt. If your Courſe is between che North and the We 
baut your difference of Latitude in the North Column, 2 
Jour departure in the Welt. If it is between the South 4 
Wi the Eaſt, your difference of Latitude in the South Colut 
and your departure in the Eaft. It it is between the Su 
and the Weſt, your difference of Latitude in the South Gt 
lumn and your departure in the Weſt. — 
If che Ship fails directly North, or dire&ly South, | 
| only makes difference of Latitude, which is Noftherly! 
GSoutherly according to the Courſe; and if ſhe ſail dies 
aſt or Weſt, ſhe only makes departure, which is Eaſter 
or Weſterly according to the Courſe, Having ae 


58 0 Departure, Iz 


ve U/e of the foregoing Tables. , 
. difference of Latitude and Departure in their properCo-» MM 
. en South, Eaſt and Weſt, as you ſee in the fore- 
ing Table; the Sum of the North Column is 75. 2 of the 
uth 19.2, ot the Eaſt 9.4, and of the Weſt 93. 3, then con- 
ler the Sum of the North and South Columns, which is 
eareſt, and ſubtract the leaſt therefrom, and ſo likewiſe 
the Eaſt and Weſt Columns. So inthe foreſaid Table the 
uch Column ſubtracted from the North, the Remainder is. 
.o, which 15 the difference of Latitude Northerly, and the 
Column ſubtracted from che Weſt, the Remainder is 
39, which is the departure weſterly, which was required 


be found. 3 
The Uſe of the Almanack. 


the former Table you may ſee what day of the Week 
) the firſt of March falls on in any of thoſe years, which 
ing known you may readily find any day of. the Week or 
onth throughout the year. „„ 
Example, If you would know what day ot the Week the 
hof June is 1702. Having ſeen by the Table that the 
iſt of March is Sunday look in the Column of the Almanack 
bw againſt June, and you will find that the 9, 14, 27, 
for) days of that Month are Sundays. Again, if you would 
005. Men what day of the Month the third Sunday in May 1703 
Cour WI) hat year the firſt of March falling on Monday, looking 
rence he Column of the Almanack even with May, I find the 
re in d cond Monday of that Month to be the roth day, and the 
he wü n Sunday to be the roth. 1 WIE. 
ia 4 Nite, In this Computation the year begins the firſt of | 
zouch 4 ah, and ends the laſt of Febraarj. „„ 
1 Cee brief ſe of the Table of Logarithms, and of the 
the d Logarichmical Sines and Tangents. 
ak 1. The Uſe of Logarithms for Numbers 
vu, i His Table 2 Logarithms of Number;, in- 
ereaſing in their natural Order, from 1 to 10000; 


id Dep 


1. 5 ry Page containing 100 Logarichms, marked at the top 
- Fair th 100, 200, 300, &. and their Uſe is, | P 


I. A Number bring given, to find the Logarithm thereto. - | 
doppoſe the given Number were 229, to find the Loga- 
_ 3 Upon 


us Phan 
am theteto. 


1 p +2 222 = 7 5 Haas "he. 93 e N * 
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upon che page marked” with 200, under (thy, at 
tod of the Page, look for the Number 229, and in Ph 
$djoyning Column under (Logarithn) is 2.359836, i 
"iz Log within Hinght, OT (PRE. 
FVauppole you were to find the Logarithm of 149% 
In the vage marked with 1400, under (Nun,) vou 
find the Number 1497, and in the adjoining Columu un 
(Lrbithn) 3.17 52218, che Logarichm ſought, © © 
2. A Logarithmbeing given, to find the Numbers con iyoul 
VVBVouppaſe che given Logarithm were 2.98 13633, to 
die Numbet anſwerivg thereto. 
Run down che Columns under (Logarithn) and in 
Page marked with 900, you will fiad this Logarithm, 
tte Number anſwering thereto is 958, which was requi 
= _-  Suppole the Logarithin given were 3.101852, to find 
Number adſwering therettdoown (4 
look down'thoſe Columns of Logarithms chat by 
PpPoich 3, and in che Page marked wich 1200, you wil 
* *he reareft Logarithm thereto to be 3.101471, 41 
Number anſwering thereto to be 1264, Which was requir ' 
8 II. le of the Table. of Sines and Tangents. , 
Hi Table contains the Logarithmical Sines and! 
. dents of every degree and minute of the Quada 
I. Ia fad the Sine or Tangent of any dtęree and mint 
„lf che degree be lets than 45 your Sine or Tang. 510 
in thoſe Columns, which | are diſtinguiſhed by the We 
in) Hnęint) at the head: of the Table; but 1þ.the 
grees cxcced 45, then your Sine or Tangent is found Wil 
Co'umns which are diſtinpuiſhed wich the word (A 
Teng.) av the foot of the Table. „ 
Suppote you were to find the Log. Sine or Tangent c 
d. 12 b. Fock for 32 d. at the head of the Table, and 
on the lefc haad page in che Column of Minutes unde 
Br ; word (ιν, ) you (hall find 12 . and againſt 12. and! 
dcæeꝛr (xe) at tlie head of the Table, you ſhall find ga7260% 
BY -uhici is che Log. Sine of 32 d. 12 m. and undet᷑ . 
pouhzye 9 79þ1559, the Log. Tangent of 32 d. II. 
WS -:- Sappoicyou were ro fiad- che Log. Sine or Tang. 0 
en. Tura to 3 d. at the he:d of the Table, and 
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' The Uſe of the foregoing Tables. 
dhe tieht hand page (becauſe the Minutes exceed 30) irfthe 
ind againſt 47 m. and under 689 ar the head of the Ta- 
inſt 47, and under (Targ.) you will find 9.389414 the 
Tangent of 3 d. 47 m. e 
Suppoſe you. find the Log. 
. Turn to 
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lf it be a Sine, and the five firſt Figures leſs then 9 8494, 

a Tangent lefs than Radius, or 10.0000000, then it is a 

te or Tangent of lefs than 4 5 4. and is to be fought in thoſe 

dumns diſtinguiſhed wich (Sine) (Tang. ) at the Head of 

e Table; but if the Sine or Tangent exceed theſe ren 

1 che 7 3 thereto are more than 

„ and they are to be found in thoſe Columns diſtinguiſhed 

| (Sine) Tang.) at the Foot of the Tal. 
Suppoſe you were to find the degrees and minutes corre - 
ding to this Sine 9:7035329. 9 tlian 35 1 

d over the Colunins of Sines, diſtinguiſhed by (Sine) at the 

Pp, and under 30d. and againſt 21, I find the given Sine. 
poſe Ae. ro find the degree rp n 55 

ly ro this Tangent 10. 3862939, this being greater chan 

. [ run over the Coltines of Tangens iſtivguiſhed- by 

a.) ar the Foot of the Table, and over 67.4, -K“ | 
| | 2 ir HEN 4 bs oe 1. Note, 1 


5 


"The Uk i $i Teige T, 


1. . If you are to find the Sine 5 TER t of 
A, of 2 pr 3 „ 
wy you were to angent ot 127 N. Rk 
30. from 180 d. on. and find the Taten. 175 Ken 
wy cer, zus, the Tangent 524. 21 n. which 18 alſo tt the ingen 
127 d. 39 u. as was required. PR 
2. Note, That if ie be required eo find the Sink Gang 
meme of Thegene Complement of any degree and nil J 
chan d d. you mult look the degrees and minutes, as is 
fore directed, and under (Sine Complement or (Fang ent Conyll 
ones at the Head of the Table; if your degree he leſs th 
3 4. or over (Sim Complement) or (Tangent Com Planen)! 
* of the Table, if your degree exceeds” 45 you's 
find agaiuſt the reſpedive Minutes, the Sine © Complemen ei 


US Tangent Complement required, 
- - ', Suppoſe it were —_—_— to find the Side com en 


oh Tang ent Complement of 36 d. ae 'd. ar i 


the b Head of the Table, and under (Sis, Co e 
right gainſt 49 v. you will find 5. 85 9033923, 4 nd unde 7 
14 ee W ich 1s che Sine Conn 
or Tangent Complement re 
13 fad readily the Complement driebmiticat of 4 Lot arti 
e Complement &richmerical of a Logarichm is the f 
2 that Logarithm to 10.00009, ot to 29,0000008 
0 plement Ne of 99198464, 1s gogol 
for if you ſubtract 9.91 98464 fl rom 19,00009000, the ory 
der is co8o1 536 : but a yeadier way is this, rake the R 
or Remainder of the firſt figure. to „add ſo of the 
until yon come to the laſt Figure, wh a 
1 Fes on Arithmetical of 9 
WH | 2 tor 1,8, for. 9.0, for 8, 1, RAS 0 
5 Figure) 6; and ſo. IL have ooBo1 536, te 
- plement Arichmeric il as betore. If there be 2'Figifes) 
che bee fall point, 28 10. 11-12. or 13. yon muſt 80 
the Firſt Figure, andi take the Compiement Arirhmeri 
the other as before, as ſuppoſe you were to find. t 
1 r 10.9652480, reje the 10 1,8 
for o urite , for 9,0, for. 6, 3, tor 5,4, for , 2,7, for 1 
8,2, being the laſt E igure is o, and chen the o is dh 
oY en WI is $:9347 * 


R 11 


* n * 4 
. n 
4 7 


* 1 | 
Sm"... 1.4; 
. 3 


N 
2 


ge 


2 
* 
"1 
: 


qd ; 


. 


* 


5 
— 


* 


= 


=— 


mY hay —_ 
” 


nted 


Pri 


aue, 


I 
2 
. 
q 
4]. 
41 
1415 
4 
L 24 


* 8 * = 
Li „ of 7 
* 1 1 
; . > ”" 
* * 
5 0.& * " 
N 
e <2 
— A 


9 4 i 1 5 83573 
227. 806 1458 9.999911 


4 „„ * 


267788553 E | 


| 4: 753836 235 5 
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ee 9999997 
137.5776684 ode 
14 47-6098 $30] 9+999996 


1725540755 59.99 99a 
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9999929 


9999999 


-23|7-8254507| 9:9995903 


tees 5 


| 25/7-8616623 9-9999 9885 
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Comple m. ti 


37561 5.555555 4637263 185275 1 


47 562 13.235 
2 25 
12.93 137 0 


11 72.758122 pl 


12.6331831; 
I 2458 20380 
222122 


7.50 51203 157 
Te «+548 5909 1112-4570909 
76515 12 57 
6.898363 12.390143 
5.6398 2 12.3601) 5017995 
153) [76670408/12-33 
7877778 * 0 
7-7 19002 6[12-28099748 


755350 
ee 
6154 


7-742484112-257 50590 
12.2352 390 
2112-21 404928 
12.193840 
7.325466 12.1745390 
95433412786 a 
e 2.190000 
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[2 = 12.84 2191 


2 22 5 
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3117-96886 9819-9999812} 17: = 
39 982233 9.99 99800]. [7 J — 
3.931980 9.9 99788] 5932192 12,0047808 3A 
358.007786719:9999775} 292 11.9921 


368.0200207'9. 5.559976 [8-0200445 11.975955 24 = 
5e. 3 19 195 9-9999748] ee 11. 968053 4 

9.545827 99999735) 5438554 11.9564726,22 | i 
398.0547814/9-99997 21] t1.945190621 | 
: $.0657 76399999706 1 nega = 


.076499719-9999691] 
6 7669640 9.599987 
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